is considered to be the level of government at the 'coal face' of dealing with climate change impacts (Lyster, Lipman, Franklin, Wiffen & Pearson, 2007) . Recently many local governments in NSW have become cognisant of their legal obligation to plan for the physical impacts of climate change (PICC), and to take into account the risks that may be relevant to the physical, social and economic landscape of their Local Government Area (LGA) (LGSA, 2006) .
The challenge for local governments is to identify climate change vulnerabilities and reduce the risks (Burton & Dredge, 2007) . These vulnerabilities may include infrastructure, water resources, agriculture and human health (Curson, 1996; Gössling, 2006; IPCC, 2007; Mount, 1994; Turner, Pearce & Bateman, 1994; Zilberman, Liu, Roland-Holst & Sunding, 2004) . Therefore, local governments face a considerable challenge. As Nursey-Bray (2008, p. 4) argues, the costs of addressing climate change are "likely to fall disproportionately on local government, industries, communities and workers". Therefore, for local governments in the Australian state of New South Wales (NSW), which is the location of this study (see Figure  1) , it is important and timely to consider whether the actions taken at local government level to plan for the PICC are effective. This research seeks to discover NSW local government planners' perceptions of current action on climate change planning in their LGA. Reserves, 2008; NSW Department of Planning, 2008) 
Local Government Climate Change Planning in NSW
The Australian Constitution of 1901 created a federal system of government where powers are distributed between a national government and its six states (the three territories have self-government arrangements) (Commonwealth of Australia, 2008) . However local government is not mentioned in the Constitution (Jenkins, 2000; Stein et al., 1998) . Local government is entirely subordinate to the state and not sovereign (Ratcliff, 2000) . Stein et al. (1998, p. xxxix) assert that this must be "kept firmly in mind" when considering the powers, functions and responsibilities of local government.
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Acts of law provide the core legal framework for planning in NSW. Since 1963 central control of planning by the State Government has been in the hands of either a statutory authority or of a government department (Lyster et al., 2007) . There are 152 local government councils in NSW and their responsibilities and powers are derived predominantly from the Local Government Act 1993 (LG Act) and the Environmental Planning and Assessment Act 1979 (EP&A Act) (LGSA, 2007) .
One of Council's functions as outlined in the LG Act is that of environmental responsibility and ecologically sustainable development (ESD). ESD has been defined in the National Strategy for Ecologically Sustainable Development as "using, conserving and enhancing the community's resources so that ecological processes, on which life depends, are maintained, and the total quality of life, now and in the future, can be increased" (Commonwealth of Australia, 1992, p. 1). The EP&A Act also requires application of the principles of ESD and appropriate management of the environment.
Local government's charter, as detailed in the LG Act, to protect, restore, enhance and conserve the environment, have regard for the long term effects of its decisions and to effectively manage its assets, implicitly obligates local governments in NSW to plan for the PICC in their LGA. There are examples of local governments in NSW that are proactive in planning for the PICC. Pittwater Council is an example of a council using current information to plan for the PICC. The council adopted a staff recommendation that all management plans and flood studies be reviewed to accommodate the IPCC climate change predictions. They found that a higher incidence of significant flooding events and elevated flood plain heights for future developments may need to be taken into consideration in the long-term (Pittwater Council, 2008) .
Another example of proactive climate change planning comes from the Sydney Coastal Councils (SCC) group, a coalition of 15 councils formed in 1989 to "promote coordination between member councils on environmental and natural resource management issues relating to the sustainable management of the urban coastal environment" (SCC, 2008, p. 1) . The SCC have partnered with the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and research bodies to determine their key vulnerabilities and capacity to adapt to and manage climate change issues at a regional level.
The councils of the Hunter region have also collaborated to form Hunter Councils Inc. which in 2004 established an Environment Division, which in turn developed the Hunter and Central Coast Regional Environmental Management Strategy (HCCREMS). The HC-CREMS program facilitates a collaborative approach to ecologically sustainable development and a key theme of the strategy is climate change (Hunter Councils Inc., 2008) . HCCREMS have partnered with the University of Newcastle to conduct a research project which aims to identify the likely impacts of climate change in the region.
Many other examples of proactive local government climate change planning exist, particularly through the Federal Government's Local Adaptation Pathways Program (see Department of Climate Change, 2008) . While these examples of proactive climate change planning are important, this study seeks to obtain a broader perspective on the actions of local governments across all of NSW in terms of planning for the PICC.
Methodology
This research used mixed methods (predominantly quantitative and some qualitative) to gather survey data. The Adaptive Management Framework (AMF) has been utilised as a conceptual framework for this research (Figure 2) . The AMF is by definition a management framework that is dynamic and adjusts appropriately to a complex and continually changing world (Arvai et al., 2006; Hughes et al., 2007) . Successful management of complex systems requires "governance structures and institutions that are flexible, with the capacity to respond and adapt to change" as conceptualised in the AMF (Hughes et al., 2007, p. 586 ). This framework is therefore a useful conceptual model with which to analyse the flexibility and adaptive capacity of the planning system of local government in NSW. Miller, 2005) In this study, within the AMF, the management problem that was assessed (i) was planning for the PICC at local government level in NSW. The local government plans that have been designed (ii) and implemented (iii) to address this problem represent the next two steps of the AMF. The questionnaire used in this study was conceptualised as a method to monitor (iv) the plans for the PICC, from the perspective of those people who enact those plans, that is local government planners. The outcomes from this monitoring process, which are essentially the results of this study, have been evaluated (v) and presented in the following results section. Recommendations to adjust (vi) the existing planning system that would commence the next iterative cycle of the AMF are presented in the discussion.
The data collection tool was a voluntary, anonymous questionnaire posted to each of the 152 local government areas (LGAs or councils) in NSW in June 2008 with a covering information sheet requesting that a planner employed by council complete the questionnaire. A total of 56 questionnaires were completed and returned, representing a response rate of 36.9 percent of the original sample. This is a satisfactory response rate however given the small size of the population (all planners from 152 councils) and sample (152 planners, one from each council), the results should be applied with caution to the broader population of NSW local government planners.
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Categorical questions required a number corresponding to a series of options to be circled. Continuous data responses were obtained from one question that asked the participant to indicate a rating by making a mark on a visual analogue scale (VAS), also known as a semantic differential scale (McDougall & Munro, 1994) or a graphic rating scale (Zikmund, 2003) . The VAS is used as a form of cross-modality matching where the length of the line up to the respondent's mark on the scale is the response continuum that can be used to establish numeric values as ratio scale measures (Gould, Kelly, Goldstone & Gammon, 2001; Price, McGrath, Rafii & Buckingham, 1983) . The VAS consisted of a pair of bipolar adjectives (see Figure 3 ) that can be used to measure respondents' attitudes across a continuum (McDougall & Munro, 1994) . These are concept variables that can be measured as continuous variables rating from zero, at the left hand side of the scale, to 100, at the right hand side of the scale. 
Results
The first question asked respondents to indicate the NSW planning region that their council belonged to, which allowed for regional comparison of responses to other questions. There were six regions nominated on the survey at Question 1, based on the NSW Government Department of Planning regions (NSW Department of Planning, 2008). These regions are illustrated in Figure 1 . The number of responses, as well as the response rate of each region, was calculated and compared to the total responses and the number of councils in NSW (Table 1) . The highest number of responses identified their council as belonging to the Southern region (13 responses, or 23.2 percent of all responses). However the highest response rate was received from the Hunter region (50 percent of sample).
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In Question 2, respondents were asked 'What steps, if any, do you think your Council has taken to plan for the physical impacts of climate change?' There were 55 valid responses to this question. The respondents were offered nine steps, and asked to circle as many steps as were relevant. The nine steps are outlined in Table 2 , as well as the total number of respondents who thought their council had taken a particular step and the representative percentage of the total number of responses. The 'other' option also provided respondents with a space to describe what other step(s) they thought their council had taken.
The most selected step was 'Collaborated with other council(s)' (45.5 percent of valid responses). Crosstabulations were conducted on these data and notable results were that of the seven responses from the Hunter region, six respondents had selected this step. This ratio (six selected the step: one not selected) was much higher than any other region (next was Sydney East with 4:4, then Northern with 5:6). This result reflects the collaborative efforts of the Hunter councils as described earlier. The Sydney East planners' response is also reflective of the collaborative efforts of the Sydney Coastal Councils (SCC) group. The next most selected step was 'Prepared Report(s)' (32.7 percent). In the results of the crosstabulations the Western region was found to be the only region where all respondents (n=12) indicated they thought their council had not prepared reports. The next most selected step was 'Creating new task(s) within existing role(s)' (30.9 percent). The next most selected step was the 'other' response. Qualitative data obtained from the 'other' option consisted of five responses and three emergent themes were identified: changes to environmental policy (two responses); financial support sought (one response); and actively increased knowledge base (one response).
The next most selected step was 'conducted risk assessment(s)', selected by 12 respondents (21.8 percent). This result is supported by the finding of a previous study which found that 80 percent of local government respondents indicated that their council had not undertaken any form of risk assessment relating to the impacts of climate change (LGSA, 2006) . Seven 6 THE INTERNATIONAL JOURNAL OF CLIMATE CHANGE: IMPACTS AND RESPONSES of the 12 responses from the current study came from the Sydney regions. Sydney West had the highest ratio of selection for this option (3:2) followed by Sydney East (4:4). Therefore more Sydney region respondents thought their councils had conducted risk assessments than not (7:6). This was found to be very different to the results for regions outside of Sydney.
The last noteworthy result to emerge from analysis of the crosstabulation of data was from the 'developed management plan' option. Notably, the Northern and Southern regions' respondents indicated they thought no management plan had been developed (0:11 and 0:12 respectively). An analysis of the frequencies of the total numbers of steps taken was also conducted (see Table 3 ). 
TOT
These results indicate that the majority of councils surveyed have done little to plan for the PICC, with 61.8 percent of councils believed to have taken less than three steps to plan for the PICC. The highest ranking response was zero steps taken, that is, 25.5 percent of respondents did not indicate that they believed their council had taken any of the nine steps listed. The reason this result is described in this way is because the 'zero' result was assigned when there was non-response to the question, therefore there is a chance that the question may have been accidentally skipped by the respondent, rather than indicating that they believed their council had done nothing to plan for the PICC. However, the following question, which asked respondents to rate how effective they thought the steps had been, has acted to somewhat confirm this result through equivalence validity (Neuman, 2006) , in that all individual non-responses to this question were reflected as non-responses in the following question. Therefore, it can be safely assumed that one quarter of all councils surveyed were believed, by a planner at that council, not to have taken any steps to plan for the PICC, which is the most salient result from this question. The next highest frequency was one step taken (21.8 7 NADINE E. WHITE percent of responses), followed by two steps (14.5 percent). No council was believed to have taken more than six steps.
In a further investigation of the regional crosstabulations, it was found that the Sydney West region had a notably higher average number of steps selected per respondent (4.0) compared to the other regions (2.0), as detailed in Table 4 . The mean across all regions was 2.4 which is higher than the mean number of steps per respondent identified from Table 3 (2.1), as the mean was affected by rounding and 14 respondents who indicated zero steps. These results comprehensively illustrate the steps that planners thought their councils had taken to plan for the PICC. Again, the most salient result is arguably that 25.5 percent of respondents thought their council had taken no steps at all to plan for the PICC. Furthermore, 61.8 percent of councils are believed to have taken less than three steps to plan for the PICC, and the most selected step was collaboration with other council(s). The respondents' perceptions of the effectiveness of these steps were sought in the next question.
Question 3 asked respondents 'If your council has taken steps (indicated in the previous question) please rate how effective you think these steps combined have been in developing a plan for the physical impacts of climate change'. They were asked to rate the effectiveness on a VAS ranging from 'not at all effective' (numerical rating of 0) to 'very effective' (numerical rating of 100). There were 41 valid responses. Of the 15 invalid responses, 14 had indicated zero steps taken at Question 2. The mean rating was 41.3 and the median was 43.5. This mean rating indicates a low to mid range rating for the effectiveness of steps taken by
LGAs to plan for the PICC as perceived by planners at the councils that responded. A comparison of the means displayed by region is presented in Table 5 . An ANOVA was conducted and there was found to be no statistically significant difference between regions (p = .309). However there are interesting differences observable from Table  5 . Sydney West rated the highest with a mean effectiveness rating of 57.5. This result may be as a consequence of the higher number of steps believed to have been taken (from Question 2), compared to other regions. The higher number of steps, and perhaps the greater potential synergy of combined steps, may make Sydney West LGAs' plans for the PICC more effective than those of other regions.
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The last question (Question 4) asked 'What, if any, of the following steps do you think your council should take within the next five years to plan for the physical impacts of climate change?' The steps given as categorical options in the question are listed in Table 6 along with the total number of respondents that thought their council should take a particular step over the next five years and the representative percentage of the total number of valid responses. As can be seen from the table, each step received a high rate of selection. Most respondents (82.1 percent) thought that their council should conduct risk assessment(s) over the next five years to plan for the PICC. The next highest response rates were to develop policy, selected by 75.0 percent of respondents, and collaborate with other council(s), selected by 73.2 percent of respondents. In analysing the regional crosstabulations, some interesting results emerged. In regards to 'Prepare reports', Sydney East, Sydney West, Hunter and Northern all had greater selection than non-selection response rates. However the Southern and Western regions had fewer selections than non-selections (3:10 and 4:8 respectively). In revisiting Question 2, it was noted that the Western region was the only region where all respondents had indicated that their council had not prepared reports. It is interesting that the region where councils had apparently not prepared any reports also had a high number of respondents (eight out of twelve) who thought they should not prepare reports in the next five years, which may explain the lack of reports prepared.
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Similarly the Southern region had the next lowest ratio of prepared reports to not prepared reports (4:8) at Question 2, which is not dissimilar to the response here (3:10). If further research were to be conducted in this area, it would be interesting to interview these respondents and ask whether the reason their council had not prepared reports was because they did not think they should. Of course, there may be other factors involved that are not evident in this study.
In a further analysis of the regional crosstabulations, an interesting result emerged regarding 'Alter Environmental Planning Instrument(s) and/or other planning policy'. Four regions had higher selection rates than non-selection rates: Sydney West 4:1; Sydney East 3:1; Western 9:3; and Northern 6:5. In contrast, the other regions had lower selection rates than non-selection rates: Hunter 3:4; and Southern 4:9. This indicates that most regions' respondents would be more likely than not to alter EPIs and/or other planning instruments; however the Southern region respondents would generally not make alterations.
Qualitative data obtained from the "other" option consisted of eight responses, the majority from the Southern region, within four emergent themes, which were: implement consistent/standard/holistic approach (three responses); state/federal government to take responsib-10 THE INTERNATIONAL JOURNAL OF CLIMATE CHANGE: IMPACTS AND RESPONSES ility (three responses); acceptance of liability (one response); and one response indicated that despite having the will, means were an issue.
The frequencies of the total numbers of steps respondents thought their council should take to plan for the PICC over the next five years are presented in Table 7 . The highest ranking response rate (16.1 percent) was that council should take two steps to plan for the PICC over the next five years, followed equally by four steps, six steps and seven steps (14.3 percent each). The total number of steps respondents thought council should take was 269: a mean average of 4.8 steps per respondent, more than double the number of steps that were thought to have been taken (2.1 steps per respondent). The regional crosstabulations were further analysed to identify the mean number of steps selected per respondent, by region (detailed in Table 8 ). It was found that the Sydney West region, as in Question 2, had the highest average number of steps selected per respondent (6.0) compared to the average of the other regions (4.9). The Southern and Western regions were below the total cross-region mean average (5.1) with Southern having the lowest average number of steps selected per respondent (3.8).
Again, the mean across all regions is higher than the mean number of steps per respondent identified from Table 7 (where the mean was calculated to be 4.8), as the mean was affected by rounding and one respondent who indicated zero steps. Most interestingly, the cross-region mean was much higher for this question (5.1) than Question 2 (2.4), indicating that respondents would, on average, like their council to take more steps over the next five years than they have to date. Overall, one of the most salient results from this final question was that respondents, on average, thought their council should take more steps over the next five years to plan for the physical impacts of climate change than they have to date. The majority of planners thought that their council should take each of the following steps (each step selected by 50 percent or more of respondents):
• Conduct risk assessment ( 
Discussion
The first important finding from this study is that collaboration with other council(s) is considered by the planners responding to the survey to be a key step taken to plan for the PICC (refer Table 2 : 45.5 percent of valid responses). The regional crosstabulations reflect the collaborative efforts of the Hunter councils and the Sydney Coastal Councils (SCC) group as described earlier. Therefore it is evident that, within the respondent group, collaboration is considered to be a key step by NSW councils in planning for the PICC.
Another important finding is that the effectiveness rating of steps taken was highest from the region that had the highest perceived number of steps taken (Sydney West). This indicates that the higher number of steps taken and/or the synergy of those steps increase the perceived effectiveness of steps taken to plan for the PICC. Therefore it can be concluded that within the respondent group, the more steps taken, the higher the perceived effectiveness.
The next important finding from the results is that nearly 80 percent of planners that responded to this survey indicated that their council had not conducted risk assessments for the PICC. This finding supports the findings of a previous NSW local government survey as mentioned above (see LGSA, 2006) . Considering that risk assessments are a crucial step in planning for the PICC (Australian Greenhouse Office, 2006; Commonwealth of Australia, 2007; CSIRO, 2002; Jones, Dettmann, Park, Rogers, & White, 2007; Prabhakar, Srinivasan, & Shaw, 2009 ) then this is indeed a poor indication of risk planning for PICC in NSW.
In all, the results indicate that the majority of councils appear to have done little to plan for the PICC. One quarter of respondents thought their council had taken no steps at all to 12 THE INTERNATIONAL JOURNAL OF CLIMATE CHANGE: IMPACTS AND RESPONSES plan for the PICC. By not taking any steps to plan for the PICC, these councils are increasing the vulnerability of their LGA to the PICC by reducing their adaptive capacity (Garnaut, 2008) . The adaptive capacity of these LGAs has been reduced through failure to implement effective planning. This increase in vulnerability and reduction in adaptive capacity in turn reduces the resilience of the LGA Walker, 2008) .
The 14 LGAs who have taken no action also risk being held liable for environmental damage, damage to third party property or injury to a third party as a result of climate change. Some legal practitioners would not represent a council that had not taken steps to plan for the physical impacts of climate change as they are not perceived to have acted with due care (Pers Comm. M. Down, Partner, DLA Phillips Fox, 7
th April, 2008) . Civic and public liability claims can bear substantial costs upon councils relative to their revenue stream. These
LGAs are also not meeting the obligation of local governments in NSW to plan for the physical impacts of climate change in their local government area. This requirement is implicit in the local government charter as laid out in the LG Act.
In addition to the LGAs that had taken no action, a further 61.8 percent of councils were believed by planners to have taken less than three steps to plan for the physical impacts of climate change, as mentioned above. These councils are also unlikely to be maximising their adaptive capacity and therefore risk increasing the vulnerability of their LGA to the PICC. This finding is supported by the low overall efficacy rating of the steps that planners believed to have been taken (mean rating of 41.3 from a possible rating of 100). As mentioned above, the greater number of steps taken and possibly the greater synergy of combined steps may result in more effective PICC planning.
In terms of what councils should be doing to plan for PICC, clear climate change planning recommendations from planners have emerged from the results of this research. Planners, on average, thought their council should take more than double the number of steps over the next five years to plan for the physical impacts of climate change than they have to date. Clearly planners want increased responses implemented in planning for the PICC, starting with conducting risk assessments, development of policy and collaboration between councils. In order to effectively plan for the PICC in NSW, it is crucial that the voices of those that currently use the planning tools in local government, i.e. the planners, be heard. Planners have a thorough understanding of local government planning and, as asserted by Hogwood and Gunn (1984, p.29) , "What you would change you must first understand". The voice of planners in NSW is clear: more needs to be done to plan for the PICC.
While there are uncertainties regarding which emissions predictions will come to fruition and thus the scale of climate change, this should not be used as an excuse for inaction (UN-FCCC, 1992) . Instead, the precautionary principle, which involves preparing for the worst regardless of any lack of full scientific certainty (ibid), needs to be applied to effectively reduce the risks local governments face in preparing for climate change impacts. It is recommended, as a result of this study, that risk assessments be conducted, policy be developed and collaboration between councils be encouraged in order to plan for the physical impacts of climate change at a local government level in NSW.
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